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(54) LINER MANUFACTURE METHOD 

(57) Abstract 

FIELD: plastic working of metals, in particular, cold plastic deformation method. SUBSTANCE: method 
involves manufacturing two parts, pipe and enclosure, from materials with different elastic limit; 
assembling parts by installing pipe in enclosure with space between their walls; subjecting part 
made from metal with lower elastic limit to plastic deformation. EFFECT: increased efficiency and 
improved quality of liner. 2 dwgs 
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(54) cnOCOB W3rOTOBJIEHMH JIEWHEPOB 
(57) Abstract 

Mcnojib30BaHxae: o6pa6oTKa MexaonoB ^aBneuneM, b uacTHOCTH, o6pa6oTKa wero^oM xojio^om 
nnacTHMecKott ^e^opMaqrai. CyujKOCTb K3o6pereHKH: rorwaBjmBaiOT flBe fleranH - Tpy6y vt ooonoHKy to 
MaTepnajioB c paajnwHbtM npeflenoM ynpyrocrw. Co6npaiOT ynoMHHyxbie ^exami nyreM ycraHOBKH Tpy6bi b 
o6ononKy c aasopoM. riocne coopKM nnacTWMecKoft ppbopuaujai noABepraicrr A^a/ib, roroToaneHHyK) to 
Meraruia c MenbnmM npenenou ynpyrocni. 2 mi. 
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Description (Onecamie H3o6peTemifl|: 

M3o6pereHMe othochtch k xcjioahom o6pa6oxKe MeraaaoB nnacrwMCCKMM A«tK>pMHpoBaHMeM h Moxer 6biTb 
McnoJib3OBaH0, HanpwMep, pfin H3roToaneHMH nenHepoB Ana upjumppoB mTaHroBbix HwJrrHHbix Hacocoe. 

M3BecreH cnoco6 M3rx>xoanenMfi newnepoB. comacno KOTopoMy TOKKOcreHHaH xpy6a BcraanHeTCH b 
o6onouKy c 3a3opoM |i| Mew^y HapywuoH noBepxHOCTUo Tpy6bi w BHyTpeHHew noBepxHocrbio o6onomui 
MMeercH 3a3op. 

HeflocTaTKOM npwBe^einioro cnoco6a nafmercH Hamrawe 3a3opa idempy rpy6oH w odohoxikom, npwBOAHinero 
k cHMxemno jkcctkocth jicimcpa. a b HCKO-roptix cnywanx, nanptiwep, npn rarxrrooncHKM uwjimhapob 

He(jrrHHbix HacoooB H3 jiewHepoB, 3a3op 3Hamrrenbao cHusaer KanecTBO nocn^yiomeM onepaucm 
ynpoHHemiH BHyrpeHHew noeepxHocTH muuiHApa aaonipoBaHHeM. 

M3BecrcH cnoco6 rororoaneHMH neibfepoB, corviacHO KoropoMy HapymHyio nosepxHocTb Tpy6bi w 
BnyrpcHHiOK) noBepxHOCTb o6ojio^kh M3ix>TaBJiHBaiOT KOHH^ecKHMH |2| Hc^ocraraoM BbnnconHcaHHoro 
cnoco6a Harmercw to, mto oh cnomHbri* b ocyinecTaneH™ . CnomHocTb npe^cTaaaneT H3POToaneHHe 
conpHraeMbix noBepxHOcreii h6o Tpe6yercH erporo corjiacoBarb o^HoocHocrt. kohmxicckom BHyTpeHHew 

nOBepXHOCTH ODOJIOMKIt C KOHWMeCKOM HapyJKHOH nOBepXHOCTblO rpy6bi. 

TaK»e H3BecTeH cnoco6 raroroaneHKH jieimepoB, connacHO KOTopoMy nocne c6opKM Tpy6bi c o6ojiohkoh c 
HeKOTopbiM 3a3opoM no conpHpaeMbtM noBepxHocTHM. netoep noABepraior aBTo^peTHpoBaHino (cm.tsm we 
crp.38) 131 t. e. roiacnwecKOH Ae^opManjra rpyobi c ijeraao ycrpaHeHHH 3a3opa uempy Tpyoofi w o6ojiohkoh, 
k oAHOBpeMeHHoro yirpowHenHH Tpy6w. 

HeAocTaTKOM lOBCCTHoro cnoco6a H3roTOBneHKH jieftHepoB hbjihctch to, hto npn CKpermeHUH JieMHepoB 
nocpeACTBOM iuiacTHMecKow pfifyopuauyai o^hoh H3 j\erajie& jieHHepa (o6ojio^km juth rpyGbr). He 
yiorrtiBaioTCH MexaHMMecKMe cBOMcrea MeranjiOB. hto He no3BOJiHeT o6ecnewrt> Ka^ecTBeHHoro, 
6e33a3opHoro CKpermeHUH Tpy6bi c o6ojiohkoh h, Kax cneACTBwe. npHBOAHT k htokomy Ka^ecTBy H3AejiHH b 

HanpHMep, npn roroTOBneraiH hjothhapob He<j>TttHbix mranroBbix nacocoB H3 cKpennenHboc JiewHepoB, r^e 
xpy6a TOTOTaenHBaeTCH M3 BwcoKonernpoBaHHOH a30TMpyeMOM crajiM. a o6onouKa to HH3KoyrjieponHCTOw 
crajiH, H3-3a BbnneyKaoanHoro HeAocrarKa b npouecce a30TnpoBaHM« hjuihhapob H3 3a30pa BbtAenjnorcH 
ra3bi, npenHTCTByionxHe HopMajibHOMy npoTeKaHHio npouecca a30THpoBaHHH. b pe3yjibTaTe <iero pe3Ko 
B03pacTaer Bpewn a30THpoBaHHfl h crauKaercH KauecTBo a30TwpoBaHMH noBepxHOCTH ujuiHHAPa k Hacoca b 
uenoM. 

3aAa^eH rooopereHHH HnnwercH pa3pa6orKa cnoco6a TOnoroBneHHH neKHepoB, o6ecne™Baioinero 
Ka^ecTBeHHoe 6e33a3opHoe coeAMHeBue Tpy6bi c ooono^Koii h noBbimeHne HtecTKOCTM neftHepa. 

YKaaaHHuft TexraraecKwii pe3yjtbTaT AocTMraercH tcm, ^rro npH M3roTOBJieHHH jieftHepa, Bxraowaiomero 
iraroTOBJieHMe RByx nerajievi Tpy6bi h o6ojiohkk w c6opKM wx APY 1 " c APyi^ow c 3a3opoM, corjiacHO 
H3o6pereHMio nnacnwiecKOMy Ae4>opMMP° BaMM10 noABepraiOT Aerajib. loroTOBJieHHyio H3 Meranjia c 
MemjmfM npenenow ynpyrocTH. 

Pe3yjibTaTOM peineHMH nocTaaneHHow 3aAa*m HBnnercH to, *rro npn bo3acmctbhh Ha Aerajib, 
M3roToaneHHyio to Meranna c MeHbniHM npeAenoM ynpypocTH uepe3 nee mu B03AewcrByeM Ha Aeranb c 
6onbnmM npcAejioM ynpynocTM. 

nocne chhtmh Harpy3KH b Aerajui c MeHbtHMM npeAeJioM ynpyrocTH ocraiOTCH ocraTowbie njiacTWMecKMe 
Ae^opMauMH. a m^ram* c 6onbuiHM npeAenoM ynpyrocrif npMMer cboh nepBOHaMajibHbie pa3Mepbi m 
6e33a3opH0 npurwKer k conpHraeMOH noBepXHocrw ynpyrow A eTajm * 

Ha 4>Hr. 1 H3o6paoKeH cnoco6 coeAHneniwi Jieraiepa. b KoropoM o6anouKa H3roTOBJieHa M3 Meranjia c 
MeHbtmiM npeAeJioM ynpyrocTH, a Tpy6a TOroroaneHa M3 werajuia c oonbiUHM npeAenowc ynpyrxxrm; na 
4>wr.2 cnoco6 coeAHHeiom newnepa, b KoropoM o6ojioMxa TOPoroaneHa to Meranna c oonbdHM npeAenoM 
ynpypocTM. a rpy6a MDroroaneHa H3 MCTa/ma c MemJUHM npeAenoM ynpyrocTH. neiwepa H3P0TaanMBai0T 
cneAywuBiM o6pa30M . 

riepBoiiaHanbiio M3roranniiBaioT o6onoMKy 1. nocne 3aMepa BuyrpeHHerx) A MaMeT P a o6ono^KM 1 
o6pa6arbiBaioT no Hapywiiow noDepxiiocTM rpy6y 2, o6ecncwBaR rapairmpoBaiaibui 3a3op MewAY 
conpnraeMbiMM nooepxifocrnMM. nocne c6opKH ooonoHKM 1 c xpy6ow 2 neimep nocrynaer iia onepaiuoo 
cKpcnneHMH. CKpeiuieimc ocyiuecranHercn nocpeACTBOM A«|>opMauMM oahom to conpnracMbix fxeraneii 
odojiohkh 1 hjim Tpy6w 2. flc<jK)pMauMK> mowho npoBOAMTb npw noMomw BbicoKwx AaoneHMii whakoctm, 
ra30B, cnocoooM robkm. o6KaTKM, A 0 P H0BaHM51 wn APymx ciioco6ob 

Ha 4>nr.l uoKa3aii o^vui hj BO3M0«Jibix BapMairroB c&penneioin newnepa. b kotodom o6onowKa 1 
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iraroTooncHa H3 Meranjia c MeitbnmM npejjenoM ynpyrocrw, a Tpy6a 2 ho Meranna c (xuiurocM npe^enoM 
ynpyrocTH. B npHBe^eHHOM cnynae nnaciwecKOU Ae<J>opMauHM no^aeprawr ofonowy 1. flan 3Torx> na 
MerajuiopeatymeM o6opyAOBaHMM. nanpuMep. ropraoirraJibHO-pacro^HOM crame b BeprraoffiHOH 6a6Ke 
pi3^ejDtH, no ocm craiiKa ycTaHaaniroaioT o6KaTHOM MHcrpyMeirr c fl«jK)pMMpyiomMMM panMKaxoi 3. B 
cTc6e/ib craHKa ycraHaBJiMBaiOT onpasicy 4, Ha KoropoH nocpcflCTBOM urrw<{rra 5 3aRpenji*nor jicwHcp. 

riocne HacTpowKM A^opMKpyioimix parcuKOB 3 Ha pa3Mep MeHMue HapyxHoro AwaMerpa o6ojioukh (pa3Mep 
no fle4»pMMpyioimiM ponnKaM onpe^cnHercn 3Kcnep wxieHTan bHo . b 3aBMCnuocTH ot nwaMeTpa jieiiHepa. 
TOJimwHb* ctchok o6ojioukm 1 u Tpy6bt 2 h MexaHHwecKHx csoficTB Meranna) pacKaTHOMy HHcrpyMeirry 
coo6waioT Bpam,aTcnbHoe ^BUKeHne V, a jieMHepy nocTynaTenbHoe S, BbmanHHioT njiacnfMecRyio 
j;e<fropManKK> o6ojiomkh 1 u ynpyryK>^e<J»pxiainoo Tpy6bi 2. 

B CBH3H c paarawHbiMJi MexatamecKHMH CBoifcreaMH MeraruiOB oGojioukh 1 n Tpy6u 2 b o6ojio**Ke 
npoH3oftnyT nnacTHMCCKHe RcfyopMauym, b peoynfaTare mcto HapyjKHbiM h HHyrpeHHHH nwaMerpw 
yMeKbinaTCH, a b Tpy6e 2 npoioownyr ynpyrne nesJopMaujiH, rne nocne chhthh Harpy3KH napaMeTpbi 
Tpy6bi BOOBpaTHTCH b nepBOHananbHoe nojiOMCHHe, npw otom, npoM3ofiRer 6e33a3opHoe m KaMecxBeuHoe 
CKpenneHHe jieuHepa. 

Ha 4>wr. 2 H3o6paraeH onini H3 bo3womhwx BapKaHTOB CKpenneHUR jieimepoB. o KoropoM o6onoHRa 1 
joroTOBJieHa ira wexanna c (xuibmuM npe^ejioki ynpyrocro. a rpy6a 2 H3 MeTanna c MCHbumM npenenoM 
ynpyrocTH. 

JleftHep ycTaHaBnwBaiOT Ha nporajKHofi eraHOK c yaopoM b npncnoco6ji eHwe 6 oahhm H3 TopneB. B 
OTBepcTwc xpy6w 2 bbo^ht onpaBKy 7. Ha Bbixon, b Koropyio BsopaMMBaiOT A°P H 8 A°P H no Hapy»HOMy 
flMaMerpy BbraonHeH ua pa3Mep 6onwne paoMepa BHyrpcHHero njiaMexpa xpy6bi 2. BcjmwHa Harara Aopua 
8 b oTBepcniM xpy6bi 2. Kan h b npeAWAWeM cnyMae. onpeAeJiHercH 3KcnepnMeHTajibHO. FlpM HsunoueHUM 
onpaBKM 7 nona*m S npowoBOAHT nnacTMMecKyio n,e$opMa£iHio xpy6bi 2 m ynpyryio f\e$op)Aaix}uo ooonomut 1. 
npHBOAHmMX k 6e33a3opnoMy m k aMccTBcimowy cKpenneHMK) ooohoukh 1 c Tpyoofi 2, Kan h b npcAbujynieM 
cnywae. 
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Claims ((PopMyjia H3o6pereuH*i|: 

Cnoco6 M3roroaneHMH zieKuepoB, uKjuonaioiuyui mroroaneiiHe Tpy6bi h o6ojio^kh. c6opKy hx ppyr c Apyron 
nyTcw ycTaHOBKM Tpy6b! b o6anowy c 3a30poM h nocne^yioiuee nnacrwecKoe Ae$opMHpo Battue oj^hom M3 
oo6paHHbix fleTanew. oTjnraaiomnitcsi Tew. *rro Tpy6y h o6oji(raKy ircroTaaJTHBaiOT H3 uerannoB c pa3KbtM 
rrpcACJioM ynpyrocni, a iin acTuwecKou Ae^opuaigoi no^Depraiox fleranb. M3roroariei myio MeTa/ma c 
MeHMmM npc^cJTOM ynpyrocni. 
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Drawing(s) |MepTCXM|: 
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(54) LINER PRODUCTION METHOD 
(57) Abstract: 

Field: Plastic metal working and, in particular, metal working by the cold plastic 
deformation method. Substance of invention: Two parts — a tube and an enclosure — are 
made of materials with different limits of elasticity. These parts are assembled by 
inserting the pipe into the enclosure with a clearance. After their assembly the part made 
of a metal with a lower limit of elasticity is subjected to plastic deformation. 2 dwgs 
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Description: 

The invention relates to cold working of metals by the plastic deformation method and 
can, for instance, be used for the production of liners for oil-well sucker rod pump 
cylinders. 

A liner production method is known, which involves the insertion of a thin-walled tube 
into an enclosure so that there is a clearance between the outer surface of the tube and the 
inner surface of the enclosure (1). 

The drawback to this method is the existence of a clearance between the tube and the 
enclosure, which results in a lower rigidity of the liner, and in some cases, for instance, 
when liners are used in the manufacture of oil-well pump cylinders, this clearance 
considerably impairs the quality of the subsequent operation — the hardening of the inner 
surface of the cylinder by nitriding. 

Another liner production method is known, in which the outer surface of the tube and the 
inner surface of the enclosure are made conical (2). The drawback to this method is that it 
is hard to use. The difficulties associated with using this method are encountered at the 
stage of forming the mating surfaces since it is necessary to ensure the alignment of the 
conical inner surface of the enclosure and the conical outer surface of the tube. 

Still another liner production method is known, in which after the tube and the enclosure 
are assembled so that there is a clearance between the mating surfaces the liner is 
subjected to autofretting (ibid, p. 38) (3), i. e., to plastic deformation, for the purpose of 
eliminating the clearance between the tube and the enclosure, and, at the same time, the 
tube is hardened. 

The drawback to this liner production method is that in joining the liner parts by 
subjecting one of them (the enclosure or the tube) to plastic deformation the mechanical 
properties of their metals are not taken into account, which makes it impossible to ensure 
high-quality tight joining of the tube and the enclosure and, in consequence, results in a 
lower product quality. 

For instance, when liners assembled from tubes made of high-alloy nitrided steel and 
enclosures made of low-alloy steel are used in the manufacture of oil-well sucker rod 
pump cylinders the gases emitted while nitriding the cylinders from the clearance 
between the tube and the enclosure due to the above drawback interfere with the normal 
course of the nitriding process with the result that the nitriding time is considerably 
increased and the quality of nitriding the surfaces of the cylinder and the pump as a whole 
is impaired. 

The object of the present invention is to propose a liner production method ensuring 
high-quality tight joining of the tube and the enclosure and a high liner rigidity. 
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This object is achieved as follows. In the liner production process including the 
production of two parts — a tube and an enclosure — and their assembly with a certain 
clearance the part made of a metal with a lower limit of elasticity is subjected to plastic 
deformation. 

In deforming the part with a lower limit of elasticity, the deforming forces are transmitted 
through this part to the part with a higher limit of elasticity. 

When the loads acting on the part with a lower limit of elasticity are relieved it will retain 
residual plastic strains and the part with a higher limit of elasticity will acquire its 
original dimensions and will tightly bear against the mating surface of the other part. 

Fig. 1 illustrates a liner production process, in which the enclosure is made of a metal 
with a lower limit of elasticity and the tube is made of a metal with a higher limit of 
elasticity, and Fig. 2 illustrates a liner production process, in which the enclosure is made 
of a metal with a higher limit of elasticity and the tube is made of a metal with a lower 
limit of elasticity. Liners are manufactured as follows. 

Initially, the enclosure 1 is produced. After measuring the inner diameter of the liner 1 , 
the outer surface of the tube 2 is machined to ensure a guaranteed clearance between the 
mating surfaces. After assembling the enclosure 1 and the tube 2, they are joined. This is 
done by deforming one of the mating parts — the enclosure 1 or the tube 2. Its 
deformation can be effected by using high-pressure fluids or gases or by forging, 
spinning, mandreling or other methods. 

Fig. 1 illustrates one of the possible versions of the method for joining the liner parts, in 
which the enclosure 1 is made of a metal with a lower limit of elasticity and the tube 2 is 
made of a metal with a higher limit of elasticity. In this case, it is the enclosure 1 which is 
subjected to plastic deformation. To this end, a spinning tool fitted with deforming rolls 3 
is mounted on a metal-cutting device, for instance, it is secured in the swivel workhead of 
a horizontal boring machine. Mandrel 4 is secured in the machine spindle, and a liner is 
mounted on the mandrel and fixed thereto by means of pin 5. 

After adjusting the deforming rolls 3 for a dimension smaller than the outer diameter of 
the enclosure (this is done experimentally according to the liner diameter, thickness of the 
walls of the enclosure 1 and the tube 2 and the mechanical properties of the metals used), 
the spinning tool is imparted a rotary motion V and the liner is imparted a translatory 
motion S with the result that plastic deformation of the enclosure 1 and elastic 
deformation of the tube 2 are effected. 

Due to differences in the mechanical properties of the metals, of which the enclosure 1 
and the tube 2 are made, plastic strains will develop in the enclosure, whereby its outer 
and inner diameters will be reduced and elastic strains will develop in the tube 2 and after 
the load is relieved the tube will acquire its original characteristics, the result being that 
high-quality tight joining of the liner parts will be effected. 
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Fig. 2 illustrates one of the possible versions of the method for joining the liner parts, in 
which the enclosure 1 is made of a metal with a higher limit of elasticity and the tube 2 is 
made of a metal with a lower limit of elasticity. 

The liner is mounted on a broaching machine so that one of the liner ends abuts against 
fixture 6. Mandrel 7 is inserted into the tube 2, and broach 8 is screwed into the end of 
the mandrel. The outer diameter of the broach is one size larger than the inner diameter of 
the tube 2. As in the above case, the interference fit of the broach 8 in the tube 2 is 
determined experimentally. When a feeding motion S is imparted to the mandrel 7, the 
tube 2 is subjected to plastic deformation and enclosure 1 is subjected to elastic 
deformation with the result that, as in the previous case, high-quality tight joining of the 
enclosure 1 and the tube 2 is effected. 
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Claim: 

A liner production method which consists in producing a tube and an enclosure, 
assembling them with a clearance and subsequently subjecting one of the assembled parts 
to plastic deformation and wherein the tube and the enclosure are made of metals with 
different limits of elasticity and the part made of a metal with a lower limit of elasticity is 
subjected to plastic deformation. 
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Drawings: 



Fig. 1 
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Fig. 2 



I 




TRANSPERFECTj TRANSLATIONS 



AFFIDAVIT OF ACCURACY 



ATLANTA 
BOSTON 
BRUSSELS 
CHICAGO 
DALLAS 
DETROIT 
FRANKFURT 
HOUSTON 
LONDON 
LOS ANGELES 
MIAMI 
MINNEAPOLIS 
NEW YORK 
PARIS 
PHILADELPHIA 
SAN DIEGO 
SAN FRANCISCO 
SEATTLE 
WASHINGTON. DC 



If Kim Stewart, hereby certify that the following is, to the best of my 
knowledge and belief, true and accurate translations performed by 
professional translators of the following patents from Russian to English: 

RU2016345C1 

RU2039214 C1 

RU2056201 C1 

RU2064357 C1 

RU2068940C1 

RU2068943 C1 

RU2079633 C1 

RU2083798 C1 

RU2091655C1 

RU2095179C1 

RU2105128C1 

RU21 08445 C1 

RU21444128C1 

SU1041671 A 

SU1051222 A 

SU1086118 A 

SU1 158400 A 

SU1212575 A 

SU1 250637 A1 

SU1295799 A1 

SU1411434 A1 

SU1430498 A1 

SU1432190 A1 

SU 1601330 A1 
SU 001 627663 A 
SU 1659621 A1 
SU 1663179 A2 
SU 1663180 A1 
SU 1 677225 A1 
SU 1677248 A1 
SU 1686123 A1 
SU 001710694 A 
SU 001745873 A1 
SU 001810482 A1 
SU 001818459 A1 
350833 
SU 607950 
SU 612004 
620582 
641070 
853089 
832049 
WO 95/03476 



3600 ONE HOUSTON CENTER. 1221 MCKINNEY. HOUSTON. TX 77010 | TEL 713 650'-04 40 FAX 713 650-0439 WWW.TRANSPERFECT.COM 



Page 2 

TransPerfect Translations 

Affidavit Of Accuracy 

Russian to English Patent Translations 




Rim Stewart 

TransPerfect Translations, Inc. 
3600 One Houston Center 
1221 McKinney 
Houston, TX 77010 



Sworn to before me this 
23rd day of January 2002. 

Signature, Notary Public 



OFFICIAL SEAL 
MARIA A. SERNA 
NOTARY PUBLIC 
Jn and for the State of Texas 
MV commission expires 03-22-2003 




Stamp, Notary Public 
Harris County 
Houston, TX 



